The means by which information can be transmitted in hypnosis are debated. Aim of this pilot study was to induce and maintain hypnosis without the hypnotist and the subject being in the same room. In other words, we wanted to clarify, using measurable outcomes, if the hypnotic message could be conveyed through an electronic device. We studied 6 young healthy highly hypnotizable volunteers. After a session aimed at creating the rapport, each participant underwent an experimental session consisting in the execution of a cold pressor test (CTP) in basal awake condition, during hypnotic focused analgesia in the presence of the hypnotist (HFA-P) and during hypnotic focused analgesia suggested via transceiver (HFA-R). Cardiovascular monitoring was performed throughout the session. Perceived pain intensity and hemodynamic parameters during the CPT (baseline, 1 st minute, end of the test) in the three phases of the experimental session were compared with paired t-test. During both HFA-P and HFA-R, perceived pain was nullified. The times of permanence in icy water significantly increased in comparison to non-hypnotic condition by 369.2% in HFA-P and by 394.3% in HFA-R. The systolic blood pressure × heart rate product increased in non-hypnotic conditions (+27.8%, p < 0.01, at the 1 st minute; +35.3%, p = 0.01, at the end) but not during HFA-P (−1% and −0.2%, NS) or HFA-R (+7.3% and −1.6%, NS). In conclusion, hypnosis induced and maintained via transceiver was equivalent to that in the presence of the hypnotist. The hypnotic information therefore turned out to be more important than the means chosen to transmit it.
Introduction
Hypnosis is becoming more and more employed in clinical practice and in research (Stewart, 2005; Häuser, Hagl, Schmierer, & Hansen, 2016; Griffiths, 2017; Iserson, 2014) . Although self-hypnosis is possible and used, especially in pain control (Beevi, Low, & Hassan, 2017; Hosseinzadegan, Radfar, Shafiee-Kandjani, & Sheikh, 2017) , it is known that the guide of a hypnotist in a setting of hypnotism allows a deeper and more effective state of trance (Casiglia, 2015) .
The role of the hypnotist and the importance of the hypnotist ↔ subject relationship are not debatable, but the ways and means of communication which can be used to create this relationship or to give effective hypnotic suggestions are still controversial. Is it necessary to be face to face to create the rapport needed by hypnotism or to see its effects? The possibility of transmitting the hypnotic information at distance, by means of an electronic device, has been object of study since the '70s (Stanton, 1978; Roberts, 1978; Gravitz, 1983; Cooperman & Schafer, 1983; Owens, 1970; Van Nuys, 1977) . Though their results were often promising (Stanton, 1978; Owens, 1970; Van Nuys, 1977) , these studies were usually lacking in scientific nature, being mainly based on self-reports of efficacy and not supported by objective and measurable data.
An indirect step forward in this field has recently been made by imaging studies, such as those examining neural correlation of the hypnotic state by employing functional magnetic resonance imaging (fMRI) or positron-emission tomography (PET) (Landry, Lifshitz, & Raz, 2017) , in which hypnosis was managed via intercom and headphones (Raz, Fan, & Posner, 2005; Müller, Bachta, Schrammb, & Seitza, 2012; Douglas et al., 2014; Demertzi et al., 2011; McGeown, Mazzoni, Vannucci, & Venneri, 2015) .
However, the possibility of inducing (directly or using a post-hypnotic conditioning previously left) plastic monoideism, that is the basis of hypnosis, with unusual means was not the main focus of these studies. The question about the transmission of the information in hypnosis is therefore still open and pressing.
The aim of this pilot study was to clarify whether or not it is plausible to induce and maintain the hypnotic state without the physical presence of a hypnotist in the same room of the participant and in direct, visual contact with him/her.
In other words, we wanted to test if the hypnotic message could be conveyed through a device, such as a wireless transmitter-receiver radio.
Methods

Subjects
Six young, healthy, highly hypnotizable volunteers (highs), whose characteristics are shown in Table 1 , were included in this pilot study. All subjects have been defined eligible for hypnosis basing on an interview with the principal investigator, on personal anamnesis and when necessary on Minnesota Multiphasic Personality Inventory (Butcher & Williams, 1989; Hathaway & McKinley, 1985 
Ethics
The study was approved by the Ethics Committee of the University Hospital of 
Preliminary Session
Each subject underwent a preliminary session in order to establish a valid interpersonal rapport between the operator and the subject himself. Subjects were guided through verbal suggestions to focus on a single idea, excluding any other internal or external stimulus. Signals such as the closing of the eyes, the relaxation of facial muscles, the lower jaw dropping and the slower breathing (Granone, 1972) allowed the hypnotist to verify the hypnotic state and to maintain it with appropriate suggestions. Although no post-hypnotic conditioning of induction was left, this procedure allowed to reach a faster and more effective plastic monoideism during the experimental session. 
Experimental Session
Protocol. As usual in our Laboratory of Experimental Hypnosis at the University of Padua (Casiglia et al., 1997 (Casiglia et al., , 2006 (Casiglia et al., , 2007 (Casiglia et al., , 2010 (Casiglia et al., , 2012a (Casiglia et al., , 2012b (Casiglia et al., , 2015 (Casiglia et al., , 2016 Facco, Casiglia, Masiero, Tikhonoff, Giacomello & Zanette, 2011; Giordano, Tikhonoff, Tosello, Lapenta, & Casiglia, 2012; Tikhonoff et al., 2012; Tikhonoff, Senzolo, Lapenta, Palatini, & Casiglia, 2017) , in designing the protocol, specific attention was paid to using standardized instruments commonly employed in physiology and cardiology in order to make the study repeatable. As previously demonstrated both by our Laboratory (Casiglia et al., 2007 (Casiglia et al., , 2015 (Casiglia et al., , 2016 Facco et al., 2011) and by other research groups (Sharav & Tal, 2004; Chaves & Dworkin, 1997) , hypnotic focused analgesia (HFA) prevents pain in a real, measurable and repeatable way, also reducing or even abolishing the reflex autonomic response to pain. We induced ischemic pain by immersing the participant's hand in icy water at 0˚C temperature (a procedure called cold pressor test, CPT, used by cardiologists in the study of the coronary reserve) (Mitchell, MacDonald, & Brodie, 2004; Peckerman et al., 1998; Sevre & Rostrup, 1999) . As previously done (Casiglia et al., 2007 (Casiglia et al., , 2015 (Casiglia et al., , 2016 , the pain accompanying CPT and its cardiovascular consequences were used as markers to judge the realization and the degree of HFA both in presence of the hypnotist and with the use of the radio device.
The experimental session, which took place a few days after the preliminary one, consisted in three distinct phases (described in detail below) performed in a randomized order to minimize any possible residual effect of previous methods of induction on the following phases. Figure 1 shows the experimental setting.
Basal non-hypnotic condition CPT. In this phase, participants lay down for at least 15 minutes, relaxed, until reaching hemodynamic stability, and then were asked to place their left hand in icy water. Local ischemic pain evoked by this maneuver is usually tolerated for a few minutes and is accompanied by (Sevre & Rostrup, 1999) .
Subjects were free to interrupt the procedure by taking their hand out of the water whenever (and only when) they judged pain unbearable.
Hemodynamic and pain monitoring during all the stages of the test will be better discussed in the next paragraphs.
HFA in the presence of the hypnotist (HFA-P). For this step of the procedure, the participants received rapid hypnotic induction and deepening through verbal suggestions by an expert hypnotist. Once the hypnotic trance was reached, HFA was suggested. In particular, according to our previous experience (Casiglia et al., 2016) , we used for this purpose the body dysmorphism technique, suggesting that the left forearm and hand have been temporarily detached from the body and placed on a table to be operated on. When the participant was ready, the CPT was performed with the usual operating methods. At the end of the test, body representation was restored and the participant was de-hypnotized.
HFA via radio transceiver (HFA-R). During this phase the hypnotist left the room where the test was being performed to stay in a room nearby. Another expert operator stayed in the room to supervise the procedure and the cardiovascular monitoring and for safety reasons, but did not interfere with hypnosis in any way. Hypnotic induction, deepening and body dysmorphism were obtained with verbal suggestions given to the subjects using a couple of transmitter-receiver Radio Mobile VX-246 Vertex Standard LMR EMEA Co. LTD (Yaesu, Cypress, CA, USA) with Ni-Cd FVB-64 AAA46X (DC 7.2 V, 700 mA) battery pack. The hypnotist and the participant were able to communicate throughout the test only using these devices.
The CPT was performed with the same procedure described above. At the end of the test, the restoration of body representation and the de-hypnotization were performed via two-way radio as well. ) was also calculated.
Double product (in bpm × mmHg), a well-known index of cardiac workload (White, 1999; IDACO Investigators, 2013) , was calculated for each moment as Psychology the product of systolic blood pressure x heart rate.
Cardiovascular measurements were taken before starting the CPT, after 1 minute of immersion of the hand in icy water, at the end of the test (when the ischemic pain was perceived as unbearable), and after the subject reached the basal condition again.
Pain assessment. Subjective experience of pain was quantified through the use of the Numeric Rating Scale (NRS-11). Subjects were asked to give a score of pain intensity on a scale ranging from 0 (no pain) to 10 (worst pain ever) after 1 minute of CPT, and then to rate it again at the end of the test (when the ischemic pain was not tolerable anymore and the hand was taken out of the water).
We waited for the pain to get back to 0 before moving forward to the following steps of the experimental procedure.
Objective pain tolerance was expressed by the duration of the immersion of the hand in icy water (in seconds).
Statistics
Continuous variables were expressed as mean ± standard deviation. Cardiovascular parameters measured during the test (before starting the CPT, after 1 minute of immersion of the hand in icy water and at the end of the test) during the three phases of the experimental procedure (non-hypnotic conditions, HFA-P and HFA-R) were compared with paired t-test. The null hypothesis was rejected for a probability < 0.05. Figure 2 shows perceived pain on NRS-11 scale after 1 minute of CPT and at the end of the test (highest tolerable pain) during the three phases of the experiment.
Results
Subjective Experience and Perception of Pain
HFA, both in the presence of the hypnotist and via radio, abolished pain perception in all subjects.
Subjects tolerated well the presence and use of the transceiver and showed no discomfort for the absence of the hypnotist from the room where the experiment took place.
Pain Tolerance
Times of permanence of the hand in icy water are shown in Figure 3 and express ischemic pain tolerance. Mean time of permanence in non-hypnotic conditions was 166.8 ± 100.8 seconds and increased significantly both during HFA-P (615.8 ± 76.8 seconds, +369.2%, p < 0.05 compared to non-hypnotic condition) and during HFA-R (657.7 ± 19.1 seconds, +394.3%, p < 0.05); there was no significant difference between the times obtained with the two procedures.
During HFA-P, the CPT was interrupted only once at the express request of subject No. 4 who, despite being totally analgesic, expressed the desire to reunite with his arm, from which she had been separated by the suggestion of dysmorphism ("My arm is calling me"). In all the other cases, the final hemodynamic measurements and the procedures to stop the test started arbitrarily after 10 minutes of immersion, as previously planned in the protocol. Longer times of immersion were not relevant to the aim of this study and presented a risk of freezing-though very little.
Objective Evaluation of Hemodynamic Consequences of Pain
Effect of the CPT. Hemodynamic parameters measured in basal condition and during CPT in the three phases of the experiment are reported in Table 2 .
As expected, in non-hypnotic conditions the hemodynamic reflex response to the ischemic pain provoked by the CPT led to an increase in diastolic blood pressure, mean blood pressure and heart rate ( Table 2 . Hemodynamic parameters (expressed as mean ± standard deviation) at baseline and during the execution of the CPT in the three phases of the experimental session (non-hypnotic conditions, hypnotic focused analgesia in the presence of the hypnotist, HFA-P, and hypnotic focused analgesia via radio, HFA-R). 
Discussion
Hypnotic induction and management usually covers the whole spectrum of communication: words, paralanguage, movement, prossemics and touch. In the traditional hypnotic setting, like in real-life interactions, all these aspects are involved, but it is not clear if they are all essential to reach plastic monoideism. It is just natural to wonder if a physical and direct hypnotist ↔ subject interaction is necessary in the transmission of hypnotic information, or on the contrary the message conveyed is what really matters.
Given the importance of voice in some of the theories about the nature of hypnosis itself (Jaynes, 1976) , it made sense to try to induce and maintain hypnosis with words only. To this aim, we decided to employ radio transmission of voice, shifting the hypnotist in a different and separate room. The basis of this way to proceed was the belief that the active and voluntary involvement of the subject and the relationship of confidence and trust between the hypnotist and the subject would remain the fundamental principles of hypnotic experience.
What changed was only how hypnotist and subject were in contact. It is important to remember that this kind of communication is not one-sided: the transmitter-receiver allowed the subject to give a feedback on his state of relaxation and well-being and to guide the hypnotist in the induction and management of the experience.
As a matter of fact, all subjects reached a comparable degree of hypnosis both in the presence of the hypnotist and through radio communication, reporting no significant difference between the two procedures. Times of permanence in icy Psychology water, higher during HFA than in usual consciousness condition, were also similar in HFA-P and HFA-R, and the reflex response to pain was comparable too, confirming that, as in our previous experience (Casiglia et al., 2007 (Casiglia et al., , 2015 (Casiglia et al., , 2016 Facco et al., 2011) , HFA is due to a real block of painful stimuli.
Strength of this study is that it adopts instruments from cardiovascular research, applying them to hypnosis. This allowed adding objectively measurable outcomes-such as the duration of the CPT and the hemodynamic response to pain-to the subjective evaluation of efficacy presented by the previous studies in this field (Stanton, 1978; Roberts, 1978; Gravitz, 1983; Cooperman & Schafer, 1983; Owens, 1970; Van Nuys, 1977) .
Limitations are the little number of subjects and the fact that they were all highs who had already undergone sessions of hypnosis. It is evident that the number of participants is too small to be considered as representative of general population. This is in the pilot nature of the study. On the other hand, positive and significant results were obtained, making β-error implausible.
In conclusion, in our experience HFA-R turned out to be equivalent to HFA-P both in the subjective experience of the participants and in the objective results.
Information can travel and reach its destination without being altered or lessened by the interposition of space or of a device between who sends and who receives it; hypnotic message per se is more important than the mean chosen to transmit it.
If the results of this pilot study will be confirmed on a larger scale and with subjects not already accustomed to hypnosis, the future applications of this new approach to hypnotic communication are many, i.e. pain medicine, disaster medicine or the management of situations in which subjects who can benefit from hypnosis cannot be reached directly or fast enough.
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